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(57) [giKi] 

iw^m] :7 5«v h • • •xi'x:f w-ftc^oViTx 
^— y- ® $ <Di^— tt&iS J6 -& X y-H«:;&ft Srffi«* 

[ffifft^gt] s^amx-f xyu'-f (i6o)rtt* 

lt^^^<^X--^— It (10 2) <D@«:&S14. ( i) S 
(10 4) <£iSltSSFg, (i i) m^oimiS 

(10 4) 0#-«©Sa (10 6) S:^JgT«aLT5l^ 
>7'^>ifm (10 8) ^^tt^SPg. (i i i) fiS® 

(13 0) ©rt«ffitC^S5l^>5^'f • A-;/ H (1 3 
2) SrJgfEbTS^H^S (13 0) ^E^lt-Sgpg. (i 

v) #-)v^'tmm^m^^T. ^>y'^>ifm (lo 

8) \zmm(D^m^^^^ (112) *H«f ^SPg. 
iJiUJ (v) ^JE«^^^-&aft(C J: D , ^M^S (1 
3 0) iC^iLTX'^— tJ- (10 2) ^^iUcESbJS:*^ 
e., &JR5J?>x-f >if • A-;/ H (13 2) Ic^feJSa^^cffl 
« (112) S:SSrSg:Pg*i 
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( 

1 

— 9- (3 0 2) OH^^STa&c>T : 0. 5U\>^V3S. 
0, mi^3«tt/^^2igigB^W-r^tt^©a5*!f (3 0 4) 

^ mMT ^mf^ -.tsitii^^o^mi (so 4) 

gS^li^gB{C^JPISrl^ffiLT3}^>X'r >i^S (3 0 8) 
^^t^^Si® : mllBII 1 (3 3 0) 

jii5}^>x^ • .'V;/ h (3 3 2) ^m0^i-r^m^ -.mi 

Vi^m^yy^-f >if • A-;; H (3 3 2) {C^iaWJCHirK 

:i^>X'<' >i?'« (3 0 8) ^^M$-ii^©Pg : feiU^M 
IS3j^>x-f >i^B (3 0 8) tMIB^S4'x>^i' • 
(3 3 2) ii<Dm\ZS.tl^m-f^:iHZ.i:^T. 

mvi^>'T-i>ifm (3 0 8) iiwi^^m^yy'-o^ 

• H (3 3 2) t©ratcifeSi^^*J^fi£-r«>©|5i : 

Cif^:«2] mi*5j;D>:«2«*« (3 3 0) ^Wf^ 

-it (3 0 2) <Dmm-:^t^-V!^-oT : 0. 5;^ViL3 5 
'J>t— h;i'®^gffl<^*§— &Ji5^S:WL, 2 5;S(^ib2 5 

0. ^l*3J:l^^2i»ei5*#-r-5«igc©gl5« (3 0 4) 
SlSW-saPi' ; «ftf2«S©gE$* (3 0 4) ©#-!?(Oi(rfB 
^l8:gBJC^M*«SbT7t?>7'^'>i'M (3 0 8) 
^n^mm : WfBmi«55S (3 3 0) ©rt^BlC^lS 
7H>7'f • /'^-y H (3 3 2) ^}Bfi£-r-5®i® ; ffillB 
^M5fN>x-<>i' • z^-;/ H (3 3 2) tC^tjaMlCttlB^K 
>5'-<'>;^M (3 0 8) SrSMS-tt^aPg ; itrie3j^>x 
-Oi^B (3 0 8) tfJfE^JRiJ^>xW>i^ • >''?y K 
(3 3 2) i:OPB^lCJE:^^75HtS®|Sg ; :h^Zfmtl^i)^ 

\,f^m%i^m^mm\z. m%^^>y''< yifm oos) 

i:B3lS^SjK>X'f H (3 3 2) *Sg:2 0 

mu^^-y^^yifm (3 0 8) tmrn^m.^^yy'^ >if 

CSS*:«31 ^l*iJ:Ufm2«^tS (1 3 0. 1 6 4) 
$-*-r-5 7 5-:/ h • • 5^i':^::^W (16 0. 1 
6 7. 2 6 0) i^iciiij-^^S:©;?.'^— y- (1 0 2. 2 
0 2) 0@g:;&fe-efet)T : 0. l;iVJb3 5'J;>^-h 
JKDHHODi^— !feKSS:*b, 2 57il^b2 5 OT'f ^ 
□ h;i'WtSHO't6$-Wb. Bg«*^^*^?>fi£0. ^1 
;teJ;t;^2i»aU^Wr-5«aogB« (10 4) 

apg : HtrfeascogR** (104) ©MiBig 1 ssb 

$-^JIIlCj;0&SbT3l^>7^^' (1 0 8. 2 0 
8 ) ^^l-}^^^ ; tillBm 1 (13 0) 

iC^JRjJOx-Oi^ • >''^y H (1 3 2. 1 4 2. 1 8 
4 . 2 3 2) $:}gl£-r^e^|Si ; ^Mf^&iU^ (112. 
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1 7 2. 1 8 6, 2 I 2) ^m-f^^f^ -.wiB^^m^ 
g^5*^ (112, 172. 186, 212) LmtlW, 1 

>x-Y>i^a (1 0 8, 2 0 8) tomizm 1 ^m^'t 
im0!i.-t^mm : *5.tixs(FfE^Mfis4*:a5*r (112. 1 

7 2, 1 8 6, 2 1 2) tHtie^M#>X'i' • 

h* (132, 142, 184, 232) i:CDKtC^2^ 

i^^m (1 3 0) ®Mi5rt«®t©rai-ife$>c«si^ (1 

10 [if*:^4] |gli5j;UJm2«S^« (1 3 0, 164) 

^m-r^y7yh-n^)i'-'f^7^y]y^ neo, 1 

6 7. 2 6 0) l^t:tettSlSjSc©;^'<-1t (1 0 2. 2 
0 2) ©B«:^feT'$.cT : 0. D^jV^bS 5 'J^-^• 
;^(^)®H<^^^— ifeiS^^Wb, 2 57SVib2 5 0-7-ri7 
P;<- h;i/09®HOil§S:Wb, ^S*ti|sf*^ > ^1 
;feJ;i;^2igig|5*#T-5a»©«|5** (10 4) *^tt2) 
©Pg : MfB1tg5:<0gE^^ (10 4) (D^A ©StlfB^ 1 S^SB 
(C^JII*te«bXJ)?>7'^' >i^S (1 0 8. 2 0 8) * 

sjtt2.®isg : mam 1 (13 0) oF»3«Bfi^« 

20 :^>'t4 >if ' f'^y h (132. 142, 184, 23 

2) ^rJ^fife-r^aPg ; ^JgfSltkgC** (112,172, 

18 6, 2 12) ^m»^scm ; m^^mmm&u (i 

12, 172, 186, 212) iBdia* 1 Jj?^^'^ > 
i^S (1 0 8, 2 0 8) tCDHJcmi^JSlK^SJgfiEt- 
^©Pg ; WtB^Jg|g*^gE« (1 1 2, 1 7 2. 1 8 6. 

2 12) tme.^m^-yy'^yif • /-^y\^ (132, 1 
42, 184. 232) i:<Dm\zm2^mm'^'S:mtSi-r 
^z.t\zii^x, mtif^immtm^f^imTn^ (13 

0) (Dt!imP^^mt(D%Vzm^m^ (15 2) ^igtt^ 
30 epg ; ^ 2 ^Slilt>:g|5|^ (16 9) ^St* ^©Pg : MfB 
^2«^« (16 4) ©|^«Mlw^2^JSJJ?>X'f 

• (16 8) ^m0S.T^mm:ttimf^2^mfk^ 

SB** (16 9) tmFtB^2^®3l^>x^'>i^-/1'>H 

(16 8) t<Dm\z^^m^^i&^-r^mf^ nj^um 
^m2^^§kf^mm (i 6 9) ^mum^<Dm^ (i 0 

4) ©f*ii-:3©fitrfBm2i@ig8 (10 9) 
J;-5JcES-r-SC:tJC.}:oT, tiliB^2ia86 (10 9) 

izmf&m2^mm. (i6 4) cDmiBrt^MtwpBucmtt 

40 [It*«5] 7 7>7 h • A^Jt' • •X'<7.:?'U'-r (16 
0. 1 6 7. 2 6 0) -C&oT : rt«DilS:*-r-5^1^ 
a^S(1 6 4, 2 6 4) ; S3ffimi*^« (1 6 4, 2 

6 4) o?HfifB[^«ffiic^i6]b, ■A^-z^z.titmmi'rzmA 

M<&*T-i)^2SS^« (1 3 0. 2 3 0) :^1*3J;IX 
m2igtgS^Wrs>?>'^-1t (1 0 2. 2 0 2) T-^-p 

T. wsx'^-if (1 0 2. 2 0 2) itm^m 1 

(1 6 4. 2 6 4) JCj*bTStt»cES$n^<tolCHU 
IBH 1 ^g6*^H^IBm 1 (1 6 4. 2 6 4) (DMIB 

rtSSIlifeJlMJrtgMb. 0. l;^iUib3 S 'Jpi-h;U 
50 WSIB®S$:feJ;Z^2 5/iVib2 5 OV'f i/D;*-h;i/ 
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COt^m<D^^^'f^ntli5.7.^—*)-(1 0 2, 2 0 2) ; 
ii^lfmif^2mimm (1 3 0, 2 3 0) trntiT.^- 

■y- (1 0 2. 2 0 2) (Dmi^2mut<Dm\zum^n 

fz^m^m.^^ (112, 2 12) T*-pT, ffllViT.^ 

—9- (1 0 2, 2 0 2) ii^Umtim 2 StkIS ( 1 3 
0, 2 3 0) ©ti(fert«®t4^5S«)lcSSttL. Sill2^2 
(1 3 0, 2 3 0) ©tul2rt«®«Hul2X^— 9- 

(1 0 2. 2 0 2) wMfem2iiigB*^e.fSi&ibTii?-?^< 

mll£^2«S^tS (1 3 0, 2 3 0) iMI27>-^— +J- (1 10 
0 2, 2 0 2) ©ml?B^2iSgBi:®raicn>:/7-f T> 

A^o, *}fB;^^— 9- (1 0 2. 2 0 2) j&e, 

mcMieill*5j;lXm2«^« (1 6 4, 2 6 4, 1 3 

0. 2 3 0) .(Dmm^^<mi^mmm.m^i (112. 

2 12) •,ii^i^m^:it^<^'4S^t-r^yyyh'.'^^)U 
' -rWXT/W (160. 167. 260). 

[0 0 0 1] 

• T^-C {C:fel>T7.^— 20 

[0 0 0 2] 

WFB^tcS^2SK®^(evacuated interspace region) $r 
W-t"SX>^a—':/^^3g (envelope structure)S-g^tr. 
«^ttC®^FB^®«<&. 7.t;> h • 5^-;/7'(Spindt tip 30 
s) «om^X=>y^'fliJft*i?g^$nfcltS« (l^@ 

'^tz\tnyi^ • y^-ht'bvi:bn^) ^^mm 

^1 0-'TorrT-*-5. 
[0 0 0 3] x-^ XT'KCDSfi^bSria-Sfc^tC. 

(diagonal display)©J;5^c:«^®a^M^^<, 

mo. 0 4' <Dm^<Dmm6^fs.:^^7. ■ zy-h^^tiy 40 

OSrKOctt^+^-Z?^.^. jt^^ll35<3 0' © 

0, «w^$$^ei^^'^fc^i^<^t■r^l^:JS:<, 50 
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® ffi ^ ii :^ ^ -B- S ;i t d« T- ^ S . 
[0 0 0 4] 

[^BJ*i«^t<kp<i:-r^gEIi] 7.-^— 9-^^tt^/S:«i) 

Si, i®^'v©XS7'J>^^(sB)earing), P-> 

9-i«0^i^-'l4, iScty^, 7U >;/ h©?ftai4'®^fi: 

(organic glues) Ofi6fflA<^*n*. b*^b. 

[0 0 0 5] mi^aaiT^w'XT'U'fffi©;^'^— 9-«. « 

m<D^^^mm-r^rztb. t.'^— 9-igi©^s*MN$v>:: 
<!:*«jj;->s*«fe-5. 9-*K:it««e3l5ail5©:&SC»c;^ 
^s'jwfpi^t*. ^m'l'i^mtm^mzmmumis^t^ 
x^-- 9-®iS^gB*«7^'Cx:/U'-f i^Tf^s^ 

f^-t^. ZLtxVS.. X'^—- 9-»;:*5V»TlS*±#.'S(stress 
riser) tTiO, 5Sa^«fei;^ pftett*<fe^. W-oX, X 
9-raT'^tao^^5flJ<fc{aSJ^-i:r2.:i<i:5&<t?#. ^ 

®«!isaPif©a«icji^b» ^fz. nntkmy'^T.yu 
'iPi<omm^-oii^M^m^\z%m'^-ri>> y^-yh- 

[0 0 0 6] 

[SIB*JR^T^fc*®^a] ^^mz^^y^yh- 

9-<h®FBHc*i<'iT3feJS^D? 
SUtJ^-fflViTX'^— 9-?&@«-rs. ISiS±tCJBldcbfc^ 

JS3j?>x^' • y Kt, gEt^o^SBJcjgjBSbfc^H 

e)*-5o-c+»ic^®b. gB«oii5S©«g[<c«fflb. 
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[0 0 0 7] 

tCJ;oT|ia$n^!Pit 1 0 0©«ilil!*^^$nTV^ 
0 OCDMieJ-tJ^iT, ft?JIC^gcOm^l 0 

ii5$«0. I ;^l/ib 3 5 U^- 7^ 

h • • X'1';^:7'^'^«^^^w®^^®s^^- 
>X(compliance)«»en75:Vi, 

A, SE^f^ 1 0 4{C*5l-t^i«$<D^a[Sr«:;^3 SV-ri'O 
7^— h;HC^TiS*«). BP** 1 0 4«, 2 57SViL2 5 
0-=<'-f i^Dpt— hJU©ieH<D"l6S:#-rs. ;i©4ii«. Si 
5gra©Wfii^, y-1 0 20BBBtCfiJfflT€-57.'^ 

-;:?.CD::^C#$lC«toTS7^-5. 0 4 

**i|sf*fflViTt)J;ii. z.(Oi^^mmm\ziiK^X\-t. -tr^ 

y-1 0 2tt¥®«ii"T**. *^BJtcJ;^ 

:3&feo5fifio*ss0iJi-feviT, 7.-^— y-1 0 2{Sfl&wji^t»e 

Norton and Manufacturing Technol 
ogy, Inc.^O±||JC<kD«if&^n-5i5^-1'-\'^>H • V- 

T, no^Lis^x'^^. :i(D-^^o)ftfmMmm\zii\,^ 
T, 8i5*ti 0 4fi;g$*n = 'jp^-h;u. *i*^o. i5 

X '^-It S-EM-r -5 ;t *f»Jffl T- # -5 7. X ® :^ # $ , 
:feJ:t/:, S-X'^-- tJ-l 0 20^^miSi^S^«c.};oT-?-n 
-?-*ns;S:-2). jif®lliSeil»C:fet»T, SS*J1 0 4«, j*cA 

1 0 4 Sriattfc^, -s-ne^ofinffi i o 5**^8^^^^ 



4 ) 10-83778 

6 

0 4 ^^Wi^J-a^a^. i^^^^T, SE« 1 0 4 ©i^SB 1 0 6 

^. ::©l!!ESXS*lli£-r*»Ctt. ffl5« 1 0 4 A:!^?Sf 
S"7Xi7@^:i:(spring-loaded mask f ixture)lcgf^t 1 
0 4tCi¥Ab, g5$* 1 0 4^jg«);^fi!:fi(C-ffi}$U. 

10 -I- >i'« 1 0 8«^*^e)fiEf9, ;¥$«0. 3fj:Vib2-7 

TS?i^. #>X'f y^m 10 8 ?&«j^r^^js«, ^ 

hermosonic bonding) ^^©Sip&t);^:^^©^ 1 

20 7'W>^^^1 0 8*SiJ«>rtlC±r), «3Sl 0 0«:. IB 
lliS0iJtC:feVsTtt, ^jg 10 0 ^X'^-- y- 10 2 ICiJ-gl 

[0 0 0 8] ;^i{C0 2Sr#M"r-5i:, :*:^B^»rJ;^7 5' 

^m^i 1 o©^i®ig*«s5$nTVi:5. «jgi i o«, 

30 X-^-- tJ-l 0 2". 43J:Uf2<@®^MIfe*>CgP*t 1 1 2*-& 
tJ. ^KI64)C«B**1 1 2«, ^SMig-&*:rt-UT, X'^ 

— +J-1 0 zo^T^yf-oifMi 0 8tc@«$n*. *^ 
0j©ife©iiiffi«»jT«, ^sieiscm^s: Hl©*-> 
2<@£i±fflViT=bJ;Vi. ^Sfl«>cSe**i 1 2tt. 

«*4tbT«tgr*. ifc. ^SUSttBMJl 1 2«> ^ 

40 SK** 1 1 2 ©^{sj^MJ^t^tS. CineiCiDJ^fig^ns 
^SiS'&(C!t:^S7S:'3©«fci^#-r-5). *fc, ^M^tkgP 

*j 1 1 2 (o^im^i^j&mt. ^mm^m^ 1 1 2 ©^@ 

^Otcbi^S^&Rtfb, -?-©ffi*<iif3iTfen«, ^JUrn 

t^a^wi 1 2©mii©=i>:?'5-f T>x*<#e>n^. ^ 

©^«IIM€sjlc43ViT, ^m^^^itl 12«, «tS^ 
}g©#-;i/*-&tr. t5«Rje©'7'r-V'**:tt3*}g©Jt^- 

xet"©X^— yi 0 2©5ftm<&S5tf^pJtg1±/{>^*0. 
^fz. ^{*^3(yield force) -T^t^^^Mtt^Jg^E^ClT 
50 mz+^^fJ.tlib^'b^ IJ©T. ^JSmtljgPtJ 112 Sr+» 
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<D<^^mmmizid\,^T, 1 1 2 1 tj.\>^ 

^:fsit<7)i&<DmmM\zii\^^T\t. ^mmw^m:ii 1 2 

\t. mm^t)^<i^^. t—}V^^(Df^\zu^^ri)^<b-t- 
—JlimUr^h. rfV^O • -^V ■ T^-l-JKbreak-off 

sff-r-sivi^^iL^.*^**^. zom^mmm\z^^^x.'ay 10 

bond, K4S , tsimiughesfcj; »3Mjfi$n-&'b®«, # 

1 1 2Sr;J?>xi' >^'B 1 0 8±{Cjee£b, ;i 
HydrostaticsS;fcttAmerican Fine Wire 

-5imii.7.'^-7.n\zm.^^n^^o\z. misT-n'a 

[0 0 0 9] *^BJ{cJ;^:^fe<7)^t!l®*J£^JlC*5ViT, 
^mm^^^l 1 2li, gB«l 0 4_h{CJ^fi£$ta/t^M 30 

n(^lRlfll®}^t>e©ai-&(pedestal)<i:LTfcJ;Vi. 

_h(C}gf!£$n;t->— h*S(seed 1 ayer) $r-&tJ. S«B« 

^(DM"^U.'>—T 'f >i^$J(seeding material)d^5)fi£ 
^, ^JIII!l*»t8B« 1 1 2«, «EmS|Je)tJ#^?Klc 

.i:oTjiS5Wlc^M*«6-3#-r^Cilc<J;D. i^SEl 0 40 

H— • ■^Xi'^fflKshadow mask deposition) Sfctt/"?^ 
[0 0 10] ^{C^3*3J:i;S4Sr#M-r-5i:, ^IfSJ 

th'T-fP^zfu^o^mmti^ummi 2 o©-gB$«T^iig 

E:fe±tX»fBBId*-?-tl^n^$nTViS. 1 2 0 

12 4 ^w-r-s. mm 12 so 
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4tt. ^TiJ.ttJf^iJ^^tJ'E^Jt'BB^n^o m^l 2 4<D 

t<Dmizm^<Dmm^^w-r^^'D\z. isi^i 2 e*, 

■5. m 4 1 2 4 © 1 -P^ffl?)!!^ 1 2 0 ©Bfr® 

nsrs^r. A^eutc, fMmi 2 o\t. "^(Dt^^mzm^s. 

•^ntzmi 2 7, 1 2 8. 1 2 9S:-&tf. gl 2 7«K 
'fki' D A^&^^>-, S 1 2 8 DA*-^*-, B 1 2 9 

iPS;0^S;1]7 0 0:t>5^;^ hD-AT. ^fc^tSMIg 
<i:L'Ttllfigr^7;i'5-'^A®»li®Sr-^tf. 7Jl^=i 

^A<D'7-(^^'^ts^m§k^umt. m^^mz^r^TM 

1 2 SiS^Zfl 2 9\Zi^^-r^Ctt)^T-t^. bd-'L, 
^5j^-;u^^tr^S^Ucg5# 1 1 2 tt, llftlE«SffiT-tt 
a 1 2 9 (Cii^»C^-&$n75:t/i. « 1 2 9 ^M^l^ 
gS**l 1 2i:^.Jl3!I^JSie-&*J^^-rs©lc+i}-?S:P$ 

:^'i7A • 9<^$-&tr«-&tt, S^j^tciOBi 2 9{c 
U^:itt^$>r)'i^^z.fv$>^o ifc, Bi2 9ttfe?) 

1 2 9tt. tkiii-^rLtcm^Tiim^i^mmmzm-r^mz 
mi 2 9*«i«)*ii#j'*i;?)ii{ioa^»cw^*;it*< 
T-^^, ^i£m^nmy^'< 7.-:fu-i (D^iz^^n^o m 
2©^3ii 1 0 ^m^txm^-i 7.yu-( (ommizmmr 

•Sfc*, ^gifiWTifiiffi 1 2 0 fcttgiMdi^xg-cfe-sd^ 
[0 0 11] mbi^mr^t, :^^mfz^^y^^yY- 

si^g 1 3 o«. m^<D^m:^s>y'^ >if • /I-;/ H 1 3 

2 Sr-g-*^, *^*i.5^JR3i?>5'^' • /'^-y K 1 3 2 tt, 
iffl^ l 2 4Fb^©x^— ti-1 0 2 ^@«-rSfil«tiEg$ 

ti^. m^ntH'T-^ ::^zf\y^±mzt^^7.^—*)-i o 2 

oii^/Si^-i'T'::? htt, ^M^S 1 3 0 t^S^tOFpl 

H 1 3 2 ia^ 1 2 4 (Onmizmm^ ntzT)VS.::z 
'5A©7>hU-;/:/*-^tJ. ^fe, ^SM©^gl3 0 

^SjP^t'-^ >^ • /^-y HW©Eiildn 5 5 'J p^- 
S>6^f.i£^iSBJffil 2 2€:-&tf. fficD^S^WTSSHJ 

<7^vifis&^iiis.z>. ^mi^yf^ytf-nvYiz 

2«. ig^?5:V7.^??&^ttT7.A-;/5'U >i/^fT-5^. 
^<<DjgS;5:i«aS©(^l -P^ffl^^T. ^ 
Jg^^x-r •>''<•;' H 1 3 2tt, ^ 2 v-f d 
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[0 0 12] :^izm6^0m-t^t. *:^HjicJ:^:;^ffi 

(Dsmmmm<Dm^ coxs^nss-r^ ::t\zjzr:>xmm. 

C:CD!^)tllJEW»w*3tiTtt, ESS 1 2 4 FbIW^^ 1 

2 6l^©Vi-rno<4ST*)^SSI>:gB*^ 1 1 2^£r^^pr 
mtU^^'^lZ. ^M3j^>x^' >if . /1v H 1 4 2 Sr® 
J® 1 2 6 ©^^tCSBfi-r^. 1 4 0 ©SiiitCiJVi 
T, S«JtC, SBJT'U—M 2 2±(cK<k^nA@. 
DAB^iftab, :;^!:ViT, J5$/i^*tJi 0. o o o^>if 

7.ha-A<DT)v=.-0J:^m^mm-r^, z.<d^, mm 

1 2 4©^7t#:lt«iilOit*©^a®fiSf'. :Lv^y 

A©^^Ma-r^A<&?^fi£-r*citici;o, B127, 

12 8, fej;t/^^#>x^' >^ • h* 1 4 2i£^lt 

-^tJSl 2 9Sr, «jg 1 1 0 

<D^m.m^UUl 12 (0 2) ^MjIOt''^ >i*' • 
K 1 4 2 <i:jgS75:^JSig-&*J^^-r*Jl td«T€r«. 
.1:5, ^JS^^t'-C • H 1 4 2JS+^^i^i:P^-C 

ViX, g 1 2 8®^nA**W$-&^©(cfflv^/c5i*?* 

[0 0 13] ^tC|2l7^#HSr^i> *^BJI',=k^75 

•Z>ifi(Dm^l 10 (0 2) ^, g^MSO^Sl 3 0 (.m 
5) C9— g5tt@«UTSI^$n^^jt 1 5 O©«4g0di 
5^$nTVi-5. «jS1 5 0f^lC43V»T, ^MlHtlClS** 1 

1 2 $^JSJp>7''f >y • Ay H 1 3 2 ®— eBCS^T 

siiticj;^. 7.-^— 9-1 0 3 0»C@« 

C©«©/'?yir— v'>i^Xg©KI, SJMUffil 3 0©rt 
^®;c**bXSie::&l6HCX^— 9-1 O 2 5r«^T-5. ^ 
^ISH>:ae« 1 1 2 i:^JS#>xi' >i?' • /1y H 1 3 2 t 
<Dm<D^mm-^\t. f^^ig[d^>-?'r >i^( therm 

osonic bonding) , m'S^#>y'^ >^^^ ^^<DU^ 
i:?^fflV^^:ii:lCJ: o XJ^fig 
-r^C:t*^X-^^, ^(D!^SIIJ£MtC*5ViX«^JE«« 

ifi. ^lofs, »^*fflv>x, ^wmmi 3 oizMvxm 

mi 1 0 *Sia:!5r^fc«}tb. ^/i. ^MS4ScS5t^l i 

2 Sr^M#>5^-Y >i7' • A-;/ H 1 3 2 ti^SMlCjSM^ 
-e-XlB^f -SCliiiCJ;!?. ^JI§^4^gB«l 1 2 t^S^fx 

yet ■ f\'y\i\Z2 t©H©m-^©JgM^Bflcii 
t^X. ^JIIS«^gE« 1 1 2 . ^MTJOx-i' • /ty H 

13 2. :teJ:l/^>x-< >i7'® 108 <£-&tyS©C®^ 1 
5 2*<^t^e)n-5. ^)IS^«^S6*J1 1 2t^mTf^>y'-( 



6 ) #IS¥l 0 -8 3 7 7 8 

10 

>y K 1 3 2 t©rBl<^^IIPBlSg-&«, i9tg<C*3l/^ 

x^mt^o M(Dm±mt. «H;2 o^tuus o os 

3 5 0«X$.-i), ^MIII«)?gP*ri 1 2 i:^^53J^>x^' > 
• H 1 3 2 tcDraic, ^•&:t;$rtt]x^. cinii, 
EI7 lc*5ViXTl^]#^EnT5^TJ:5t'. filifil 1 0©^* 
(oJigtgBl 0 9fC?^a<£34Ht-5)Cli:ICJ:OfTP. Ji^^5:^t 

7A*4-A-5Ka*-&tr. j:©1*)tllJiS«»J»c*5ViXtt, 

10 in(CJ;0. «igl 1 OSfcO, *^ll 6 075:V>b7 0 0 

^7A©i^ai;is. z.<Dm^Mmm\zii\,^x., mm\ 

:^0fPffltlRls#ic. ^i^^J^i 5 2*Jra^-r-5c:ilcJ; 
0, St»I®^l 5 2*^Jg$ii-. Sfc, ^SPe^^^^rJ^ 
fiST-S. ^MlfeiJcBBW 1 1 2 t^S^^^-f • /'^y 
20 K 1 3 2 i:Orao<^a«^M^»C*3(t SSJJgJt J; D , 7 

fecD^tscDS^jfi^ajicisvixn, m^^^^mt-mmm^t^^ 

f^««SX«/^t/i. *>^feCDKtCSlJ©^ig«»HC*5l/iX 

^=g=ift^fc«f^«lS:i^>X'C>i'(ll>ern)osonic bon 
ding) i&fflVi^^li:*tX#. Z.<D^^. i^ttXStiJVi 
X, «SiSl 1 O^fcttSSMIlffil 3 OS, *?I6 O^D^ 
;U>;/XSU)-r^®«tK3^:->»-B^t-S(claDp) , ±fE 

^5;^</ibi ou'xabs. 
■tfs-t:)%m'S.^w^<. m^^x. #'«rcD7.'^— y- 1 0 2 

|Bl<i»cmt)#tt-5. MlRj^gSl 0 9 t^MSO^Sl 3 

tttt, ^SMc^Ha 13 0 110 <&*S-&$-ti-^y 

D-fex©Fp^JcSia-r^cit/{i«x#2.o :in$:fT-5ictt, 
^^XgtC*3tiX, n\^m.^ 10 9 i^MK® 1 3 0 t 

©raoiE^srSj^b, ^<D^Mim^<r>mt.ts.-oit.mz 

g^iibx, ifetic^s^i 5 2i)m'&.^m\^tzm^^titn 

x«, ^©ffigioi^— 'ittt. KAf^cDT'^f ;?.:7'i"i'ffi^SL 
Xin/'^y tr—V> ^JLm\z^\'^xmM^n^ifi. z.n\z 
■otiX«Ui.TXH8$#,^,bXHlc»b<ift§B-r-5. HI 
gCffii^l 5 2<Da>7'5'f 7>XlcJ:oX. «^«Fb^JC 

50 x\.tzm^=f-\zn-r^9^mifi^^t.fs.^. 



( 7 ) 

11 

[0 0 14] 'A\zms^^mi-i>t. :^mm\zj:^:^m 

CD^JE0'JCDffl>!r OXigSria 7 ©^Mit 1 5 0 ±tC^iffi-rS 

dticioT^^^n^, mi^S!fai-r^';^:;^w 1 6 0 
\i. i(i\^m^ 1 0 9 ti^mmm 1 3 0 ©i^g«®t©PB^© 
•ric. tiifil 1 o^^sswissi 3 o»c@«rs. j: 
>ifxm-e$>^. ^^ntHy'^T.zfu^ 1 6 owssiiic 

g!M8iSl 3 OtC^*lSl-r*J:5tClS 

mi 6 4^iBML, SH^Sl 3 0 tmmi 6 4t(Dfn^ 

nSJ:5IC«^®#Jfil 6 2Sr^tt-5. X'^— tfl 0 2 

«x>^D-7'i 6 stc'&^n?). isffil 6 4tt, ms 
6 6 ^^-r-s. nif^isaiT^^ x^i'-i' 1 6 0 ©iftf^^- 

tc, :7^-;i/H • X5«>3' 1 6 6*^e.lSai$n/5:«^S: 20 
2 4*<Slj-*.k5Jc:, y^-ji'V • x.s.y^ 1 6 

6 13 0 (Dmm 12 4 tC^r&LTI/i-S. 31 

»i&§BJcr-5fc*. HSJCttX'^— y-1 0 2<&21S<D 
*.a^r. T.'^— t>-®&«lS]i^gBl 0 9 t^M^ffil 3 0 

0 2 SrgJM^ffi 13 0 tC@a-r^S-&. dCD^fUlC^?) 

16 4 «7.-^— y- 10 2 CD— gPO^t^JS^-&bTVi 

^. i*et>T, ^® 1 6 4©fil;«7>^— ttl 0 2lCl^— 30 

»ciot)e.-f> x>'^a— :/i 6 SAiMffi^nn 

JiniciD^US^iEtt. j^'^-- 0 2lcug-t:: 
liD*5^;SVi. ;inicJ:oT. ^H^S 1 3 0 iciiV^T, 
:fe<kI/:/*fctt^ffil 6 4*3j;i;J7.'^— ttl 0 2 lC*5Vi 

tjT, ^^nrnf-f 7.-::fu-( 1 6 ottfisaumos:^. 

X'^— 9-1 0 2\Zi^—-f3:^A'^M-)^tztt>\Z. &iz.\t. 
JPl^f^-\' (heated chuck) ±Sfc«<?rt»C^^KUix 

1 6 o^riBeu, si^ismT^-r i e 
0S:aBc2 5 o;^Vib5 0 oSroSSJciDSar^. 40 

fSSl6 4®a». X>^D-:/l 6 5®®)EBtiC 
*5c};U^/*itliflSl 6 4 IC:i6^/&^^^'tiDM 

<D^m^m=^^'^T'^-r. ^mmmizji^x. mv}\zm 

Sl 6 4 lCgEMbTV^-5X^— i^- 1 0 2*^. -e-n^'tl;!* 
*S-r-5lfeSif€g« 1 5 2li(plii»^-QTJf b)i$n-5, gl4>cSg 

*<t7T. :ine>©SI^«iJ^l 5 2«. ^?D«^S164 

i®iasM7iJg«*tttf ^)txT(.ifc;^^— y- 1 0 2*<. 

itgPl 0 9JC*5l>T^gl 6 4i^lg#^-r^*T-ffitt 50 



!}# 1 0-8 3 7 7 8 
12 

^)g$n*. Sfc, SJHPSl 3 0i5J:l^/*fc«llS 

1 6 4©^^5»-lCj;0. T^'^-- y-1 0 2(DI/KOA^S, ft 

^t<7i^. i^, :i:TCD7>'<— 9-1 0 2 Jrt5l/iT. *t|6]iii 
gei 0 9 t^MISS 1 3 OWrtaHtWFB^WSggld^J^— 
i:Lfc«^lC. J^'^— 9-1 0 2di|§;|^Siffix>f;^7'U'f 

1 6 o\zii^i!)-^^ms.^mm\z^n. ^tzx^—^i o 2 

d^^^MSJ®^®! 3 0*3j;t;f^®l 6 0 co***^-pjgSJ 
75:^*SrES<J;p»c, T.'^— 9" 1 0 2 ©^is.kt^^'f 7 

5 'J h^l/t^^^T.'^-- 9-FBlEgt«ji^;^W'f 7-^7 h 

-TTtt. 9-1 0 2<om^'^mt. miO O^feVib 

2 0 OCOiSHT^)^. Ife*>:®^l 5 2©J^t^*3±t/1^i^ 

^1 2 4{c;2;d^^®*B5#*t30, fa@i64©rt«ffit 
1 0 4®lSifi51 0 9 t©FBl©iK)liW«fi6** 

^<Ds.mm^m^-t^<DiZ'jii-mutiiitm:k-r^o m^m 
mi 5 2(DmmzjiK>. ^xcgtasi 0 9*<iis®i e 4 

©rt«®i:SS^-&Lfc^, Sfc, ^H^ai 3 Ot^ 
®16 4*^. 7.^—9-1 0 2 tdO^M^^tT. mm*-' 

■ommtt^^^M.vf3.<fi^rzt^\z. mi^^tcitm^ 
mmt. 7.^—^\zisn^is-s<D^m^^^-t^\z\t± 

vO<D7.^—^^Wt.\t.nm.&3-Q$>^> T.'^-- 9-1 0 2 
(Dn—isMWfi.. :x.y-^u—:fi&B(OWS.\z9ttL-:> 

T. sfc«x>'<p-yi 6 b<omm.'^\zmM-r^z.ti 

10 0 1 5] :;^i:icia9S:#sg-rsi:» @8©«l!Lam7^ 
>f 1 6 0©^ss^*-&tytt#i*m5^'f ;<.:?'i'-f 

16 7©, 0 8 i:|Wl«|©8^®0*i^$nTl/i^. n.nWL 
tiiy^'< Xyu^ 1 6 7 US 1 6 4 ±JCjg*!£$n 

/i«^©^SJJ^>7'-^ >if ■ /t-;/ h* 1 6 8 . iJJcU^^M 
leDcffiW 1 1 2 t^S3J?>x-< >if • H 1 3 2 t© 
FB^©^^<i:i5l«|©:;^ffiTr^^/J-:>x-i' >^ • K 1 6 
8tcH«$-&fc, n^(D^m^^^^l 6 9i^tS. ^ 

1 6 9 ^^10 4 <Dm.U 10 9 
lc«M-r-5J:e>tEB^n^.. ^§51 0 9±»C/1?>5^^' 
>^e«{6]e)iiJ'^T7S<, ^fclifegSl 0 9 i:^M«l>;g6 

**i 6 9 t®rBiict)^^iif5ie.£^ST-7itii. 

*J1 6 9«. g|5«l 0 4 t^Sl 6 4i:©W«C3>7'^ 



( 

13 

SCD®Ji*J;i;^5"-y k!>i7' (chipping) *^BJJC 

Lfz^^m^^^. mil 0 4(D^m-^tiT\^^tt\^m^ 

T V i ?i V i i^gl5 1 c *f IP] -r ^ ii^ SB t C *3 ^ ffi W t c <i; o 

ojfig'ti*^$)'S). mil 0 4cDm\'^^m-^rLT^^f3.^mw> 
m\zM.^ti^, 

< 1 6 0 C!)tW®035*a^l§rtlTViS. 1 6 4**7.'^— 
Itl 0 2 ©jt*[6]i^SC 1 0 gCD^TtSS^-g-bfct^^co 

16 0 ic*^*^-5M/E*^ X'^—- y-1 0 2»CJ^— iciato 

«sc©it«e«ffi«i 6 8*i|gtte.n^. 

6 0 [fi\zid^^xwsL^<Dm&<D—mt\ifs.<ifi\^^o 

[0 0 17] *^BJ(Cj;^:*S©^feOSIJS^JT«, 

— y- 10 2 €r^@ 16 4 tcs^T^. cineo^Jfitfyo 

Igtt, T.'^— y- 10 2 (DS:HS®Kffi 1 3 0^(O&^ 

df-hymiii^R<Dm<t. ii^umm&)\z=e^jzf7' 

>*^e)JE£-5 7-f — ;UH • X5«v^ 1 6 6<Dmt^SS<tz 

4JCX'^— y-l 0 2S:Hif-r-5PBl. ^W-Jl'K-XSy 

[0 0 18] ^{::EIi 1 ^#Bg-r?)<t. *»l^t;:<J:S7^ 
ftc!DSijOSIM«»J®a'«f ©XigSrHig-r -5 r t tc J; t3 TH 
S$n*«iSl 7 GO, 02i:|S|«®^i|@@*«5^SnT 

vis. siiii 7 gBt*i 0 4. ^>'TH>^mi 0 
i*«^js'7'r-\'*$tf^MSi)cgf<*i 7 2^-& 

tr. l*®'7'f 1 0?S:VsL 1 0 O^-f ^D;>c— h 

jKDseawitgsrwr-g). ^Mstscge** i ? 2 
miQ 8{c@a-r-5. ;^tiT. «ifSiaix-<';^yu-f 

f&mt^fz^\Z. 0 7^l'»L0 9*#ML.TiJiigbfc® 



8 ) i^§l¥l 0-8 3 7 7 8 

14 

hW\n<0-)5'^-^. eSigl 7 0 SlSHSWRglS 1 3 OICH 

10 0 19] 2^%BJ(cJ;^;5ftO{t!l©^ig«SJTtt. ftSD 

IS<&IIMt-^c:ttCJ;oTlia$n-5^iil 8 0O-. 
BI5*«-r«f*i0S^-r. «ljil8 0tt, 0 5*5 J; 1^0 6 

LTiJiB^ Ufc© i |5lti©:^feT-ffi:tt e.nfc. ^sisc 

10 ©^S5}^>7^'i' >i?' • v't-y h* 1 8 4 iSrWr-S, S^M^S 

1 8 2 i^-^tJ, P^-r-5^JR3l<>X'f • /V;; H 1 8 
4 *<i@giJo;^ h U y *5 3 fj: V» 
L4 5 U ^ - hJUfclt^rBl^-a-T, ^M#>x-< >y • 
n-y F 1 8 4{c:*fLTSatCiBS$n^c:, S$*i]5 = 'J 

hJKDT.'^-lJ- 10 2 SritX^f-S. ^M^ffi 18 2 

±.\z^m,it-y'f A y^ ' nvYiz 4 h 

*35^©^ * /t «T 5 r.C7 A ® -7 -f <&-&tJ^»O^JS 
1 8 6 I^JE«^O^SiS-&SffitC<fcO. ^ 
JSJiO-T^-Oi^ • Ay H 1 8 4IC^-g-r -5. C:©Xg© 

20 m, ^jsn^i^aE^ i s 6 \zm^<n>wi^^w. i s s ^^^^ 

2(D7j^>7'^ >if^ 1 0 8 S:, ^JSIg»cB6$t 1 8 6 

lftBJLfe®t|Sl«CD;&j*T% T.'"^— y-1 0 2i&. ^JSISI 
tl^SB** 18 6 

[0 0 2 01 2J^V»bEl 5*#figf St. * 

%mz^^mm-^m=f T.zfv^ 2 e ort(c*3tts«sc 

©T^'^—- tJ-2 0 2 ®@«;5ffi©SiJ<DSIig0iJ<Da*<DXg 

»i®0*^5i5$tlTVi-5. *-r01 3*#8g-r«)t. *gSc 
©111^2 2 4 0Fb^Ic. tt»:(D#Md^>xf >y • /I-:/ H 

2 3 2j5i}^^$nfc. ^M^S2 3 0 O— Sfd^a^^tlT 

^JS5j^>5^i' >^ • Z^-;/ H 2 3 2 tt7'JU5X>:7A 

7&^e,fiE-5. ^#-;uS:-&trlfi»ro&JRllS4>:ei5« 2 l 2 

w^mt^if^-yX'^'^-mm^f^^'^^-^t.xz^K). ^ 

SJi^^T^-c • /ty h* 2 3 2 ic@«-r-s. :^tc0 1 4 
&#M-rst, ^JBIIItfcgR**2 1 2lc*5Jt«. SlMISffi 

2 3 O'vo;:^^— +J-2 0 2 ®@«*i^SnTViS. 01 

40 A\Z^\<^-X--^^7P.-fmMW^'f^7.'fV-i 2 6 Ott. 

tJ-2 0 2dtt-TlCJ^Bg$nfc^S2 6 4^-&tr. 
|§ffi2 6 4±{CX'<— y-2 0 2$:Jgfig-r-5{C«. Us<0 
ifi<D:^m^h^. t)'^i)^^^m<Dl-Oti^. 1 9 9 3^8^ 

3 BJC!f$W$nfc*@4#fF#^M5. 2 3 2, 5 4 9^ 

^:<D't'Tj^'<?)nTViS:;^}56tt, ^@2 6 4©rt« 

® {c-rTtc«a$ nfc^ig^s±'vc97 ;i/ = - A w/t 
-ymcom&^-^ts, ckdtji/S— 9a>o^ x^^-- t»-2 

50 2 0 2 $^jegi@©U— lfW»(laser ablalionXcioT 



( 9 ) 

15 

m\z^i-^^ms.m\z^^T, ^t^^WiUM2 1 2$i^-& 

1 5*J:i;01 6S:#M-r«t, 08;feJ;i;ia9 
bTlttBJLfccDt[Bl«0:*j4T> X'^— y-2 0 2(Ci^— 
fJ:^^«^£74H^. m.iZ^<^^MthT, 7.^—^2 0 2CD 
#><rt:i3V»T^a'ga^J®2 6 8 Sr#^xeor^CD«|^ 
iSm-xW^^T/l^-l' 2 6 OO»r®05&^. El 8 *5<tt;JEI 9 i 

+1-2 0 2\immizm^^ntci^>^^ >ifm2 os^m 
vxis^-f> ^fc. m9^^mvxwimi^ft^'5f3., ^ 20 

Jllfll4)cS8*^i 6 9 tm^i 0 4 t(Dm\z:ny^^'i7y 
xSr^§fcOD^!^<Kw:^ST^ &Mfl«)cSB*^2 1 2*7.^ 
— 1^2 0 2 0±igtg6t^«^-&-r^J:5icESbT, 7. 
^— y-2 0 2 i:^HK«i2 3 0 ■i:©Patcn>:/7-1'T> 

[0 0 2 1] 'Aizmi T^^mt^t. y^yh- /i^ 
■ T^'f'T.y^'f rti'iitt^lfi^®^'^— y-3 0 2©@ 

T^^Sn-Sl^jtS 5 Oro8lfM0>O^^R^nTVi^. 

3 5 0 3 3 0 C W^M^S 3 3 0 30 

• h* 3 3 2*i:«W$nTVi'5). 3 0 2 

•fe5 5-;'i'^0®^7S:lgm«m^e.fi£^^**3 0 4 

tr. y-3 0 2©S-*»-tt. ^^(oM^fs-^-a^M 

i^S3 0 8*i^(D— :^©i^aBlC:^«$nTVi:i><, 7}?>-x 
^ >ifm 3 0 8 017 \Zid\>^X^WX&-rm'otl<D 

f^ffl$-&*T. mmm^<ommtji^mm'^&miz^K). 

^fz. lHlB$lCilEEc2 075:Vib 5 0 0S©ieffl©S*{CiD 40 
^-r-SCtlCj^O, ^S/H>xi- >:J^ H3 3 2 (C 

2«|f^CJ^-:^iS$**-r«). i§-tt*«+iJ-lCfi»-t? 

T. X'^-- li-3 0 2*«^M^ffilCjt*-r^Siltt<&«JtT 
-Sio, ^J|iraig-&<CJ;0;^'>^— 9-3 0 2S:^MIlffi3 

3 oicB«-r^. 



4tM¥l 0 - 8 3 7 7 8 
16 

\z^»^x^—^<DmmyD^ommmom^(oj:m^% 
mTi>^tiz^-Dxnm-^n^mm(Dmi^^. 

JIT ^ t ic<t -p T^^R^ ti^mjiw^liE. 
[03] stpW7illS®^'fa0. 

[04] i^m&jtmmcommm, 

[0 5] i^^mz^^y'yvV • n^)V-7''<7.-fV^ 

Jfir?) C i:icJ:oTI^:KSn^ffi®©#'fi0. 
[0 6] *^BJICJ:^;&S®SiJ©IIM«aj®a>^®Ig€r 



[0 7] *^B^<D:5-fe»iiiS^»J«a-^oxg<£*sst. 
0 5 (Dmmzm 2 o«jfi*@«t-S c: tic i^T*:^^ 

[0 8] mTDmmz. :^^^n\z^^:}3m(D^mm(Dm 
0. 

[0 9] 2|s:5!?«JcJ;S*^OSiJ®^iS0iJ©a'«rCDXSS 



[010] 2^^Bg(cJ;:5^fe©*i£«aj©a>!?®XS*. 

0 8 <D«jfitiiiifi-rs ;i t ic ±oTii3S$n?)«jg©0 

8tlRl^©I^H0c 

[011] :^^m\z^^y V V V • /i^^ju- -ri-xyi/ 
'f tciJits:^'^— y-coH*:??j*oS'Jolli£CT<oa>!?©x 
S *ll3i6-r •£) d t J; TH^ ^ n ^ «it <D«|i|ii 0, 

[012] :^mn\Z^^y =y y h • • y'^t^.-fV- 

-i \z^v![^7^^—^<r>wk-)5'^(r)%mmMm<r>m.^ ox 
[013] i^w^\z^^y V V V • 

SSr^JSt" ^ ei t let •:3 TH^^ n^^itro^itiiS. 

[014] i^W^^\zj;i^y=yvV'n^)\"'f-(7--:fv 
g i£:^:ffiT ^ c t ir J: o $ ti^ ^ii®#*s0. 

[015] 014 iC^biti^jiCD^B0. 

[016] *|??aiCj;Sa>«rCDXe&. 01 SfC^bfc 

«jft tcHM-r ^ d t tct o Tii:^^ n^^jg©^® 0. 
[017] immzii^y =y y V • • x-cxyu 

[tJ^OIftB^] 

10 0 m&. 
10 2 j^'^— y- 
10 4 ast* 

10 5 ffi9M 
10 6 i^gS 

10 8 i!Sy=r-( >ifm 









C 10 ) 


A±. BB \T7 1 






17 




1 0 

18 


1 


0 9 




17 0 


4-** Vh 


1 


1 0 




1 7 ^5 


^ itJa itB -t-t 


1 


1 2 




18 0 


AjMt Vfc 


1 


2 0 




too 

18 2 




1 


2 2 




18 4 




1 


2 4 




18 6 




1 


2 6 




18 8 


rr* 4<»AS-k:ft 


1 


2 7 . 


1 2 8, 1 2 9 M 


2 0 2 




1 


3 0 




2 0 8 




1 


3 2 
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